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Abstract

As can be seen in figures 2 & 3, assessing 
completeness in well-defined classes on a quad-tree 
grid provides efficient data storage even world-wide, 
as (recursively) aggregating quadruplets of the same 
class into larger tiles saves huge amounts of stored 
data for water or uninhabited areas. The quad-
approach also allows for seamless integration with 
other applications built on a quad-tree, especially data 
acquisition, while garnering support from the OSM 
mapping community and yielding a tile-based 
completeness map that is naturally compatible with 
most web-map rendering solutions. This in turn allows 
for completeness statements at multiple scales, 
ranging from a single ~5 arc-seconds wide tile over 
any level of administrative boundary to the whole 
world. As a practical application completeness is an 
important precursor in the Global Dynamic Exposure 
(GDE) model, serving as a guide to deciding where 
building-by-building exposure applies

Figure 2: The quad grid is defined on the globe. Areas that don’t (yet) have 
a completeness statement can be aggregated into larger tiles. The smallest 
unit is defined to be at quad level 18. A tile is considered complete when all 
real world buildings in that tile are mapped in OSM. 
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Figure 5: Mobile App concept.Figure 4: The Clickpleteness is a tool to manually assess the degree of completeness of tiles. Red tiles are incomplete, green tiles are complete and empty 
tiles are grey. The user is to compare background raster data satellite imagery against the OSM building stock (blue-white pattern) and decide on the 
completeness of a tile. Tiles overlay is handled as vector data and thus can be clicked conveniently with the mouse, hence the name of the application.

Figure 3: Northern peninsula part of Attica The city of Athens is 
“half complete” roughly divided by a line going from the south-
west to the north-east. Picture taken from a web-application 
rendering completeness data as a slippy map.
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While image-based raster data has its advantages in 
continuous spatial representation of single 
phenomena, it is vector data that allows for the 
accurate modeling of real-world objects and their 
interconnection with topology and other objects. One 
such object class of particular interest are buildings, 
as they not only give people shelter and a home, but 
also pose a significant risk when exposed to natural 
hazards. Among the available sources for building 
data the OpenStreetMap (OSM) project stands out as 
an open, crowd-sourced and, through voluntary 
contributions, growing and improving source of geo-
referenced vector data with global coverage. While 
the bottom-up nature of OSM facilitates a 
comprehensive source with a plethora of features, in 
reality the coverage strongly varies from region to 
region, leading to a high variability in terms of 
completeness. To determine the quality of processed 
information stemming from such ever-changing data 
sets as is OSM, it is crucial to gauge the completeness 
of the underlying data first, as the former is heavily 
influenced by the latter. That is, when working on the 
building level it is paramount to assess, for a given 
region, whether the whole of the local building stock is 
represented, and to what degree it is lacking.

With our 
completeness tools 
we invite interested 
people to partake in 
completeness 
assessment, to help 
us to acquire more 
detailed knowledge 
about products 
derived from OSM 
data, while also 
helping to fill in the 
gaps in and to 
ultimately increase 
the quality of such 
products.

Figure 1: The city of Athens provides an interesting case for OSM building completeness. The city is divided into two parts: the South-Eastern  
area where buildings in OSM are heavily mapped and the North-Western area where mapping is rather sparse (top left figure). This accordingly 
translates into a green zone of completeness and a red zone of incompleteness (top right figure). The completeness assessment is executed on 
a per tile basis in a quad grid (bottom figure).
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